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The Influence of Sidewalk Structure and Roadside Facilities on Pedestrian Stay,
Considering Distance from the Station
- A Case Study of the Areas Surrounding Oimachi and Kichijoji Stations -

Takahiro Kanamori*, Shun Nakayama**, Wanglin Yan***

Abstract: To promote walkable urban environments, it is essential to create pedestrian spaces and environments
that encourage stays—even in areas far from stations. This study examines how spatial characteristics such as
sidewalk structure and roadside facilities influence pedestrian stays, considering distance from stations. Focusing
on areas around Oimachi and Kichijoji Stations, we applied a Generalized Linear Model (GLM) and score-based
analysis using pedestrian flow data aggregated at the sidewalk-link level. Results revealed that, in addition to
proximity, good walking environments—such as pedestrian-only sidewalks and highly rated POIs—significantly

promote stays. In particular, Kichijoji showed stays even in distant areas where spatial conditions were good.

Keywords: 7 %+ —7 7/ (walkable) , i 7E (pedestrian stay) , A E##1& (sidewalk structure) , 1B % (Point of Interest)
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Quantification of Pedestrian Wandering Behavior around Stations through Stay Point
Extraction from GPS Data and Its Challenges

Shun Nakayama*, Takahiro Kanamori**, Wanglin Yan***

Abstract: This study developed a methodology for quantifying pedestrian wandering behavior around stations by
automatically extracting stay points from GPS data. We constructed a stay detection method combining DBSCAN
spatial clustering algorithms with temporal continuity constraints and conducted analysis targeting 18 stations
along the Chuo Line. Using intra-area complete trips as indicators, we confirmed an exponential relationship with
station passenger numbers (R?=0.83) and a linear relationship with unique users (R?>=0.98). Hachioji Station
showed effects of multiple transportation nodes, while Toyoda and Kichijoji stations exhibited wandering
promotion effects from dispersed commercial facilities. However, methodology validation faces technical and
practical constraints, requiring future development of comprehensive validation frameworks combining multiple

approaches.

Keywords: [EIF#{TH) (Wandering behavior), GPS 7 —# (GPS data) . J#7EH/E (Stay point detection) , 7+ —H &

U7 ¢ (Walkability)
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Statistical Mechanics of Urban Mobility
- A Canonical Ensemble Model of Route Choice in Tokyo

Yixuan Y. Zheng*, Hideki Takayasu**, Misako Takayasu***

Abstract: This study applies a multinomial logit (MNL) framework to analyze railway commuters’ route choices
using a large-scale dataset of smartphone GPS trajectories. We design a data processing pipeline that extracts
structured commuting paths, including transport mode and transfer information, from raw location traces. The
model highlights key behavioral patterns in commuter decision-making, such as the substantial disutility associated
with transfers and the influence of station capacity on route attractiveness. Our findings demonstrate that passively
collected GPS data can support robust revealed-preference modeling at metropolitan scale, offering new
opportunities for understanding commuter route choice and informing transit planning.

Keywords: #i%Zi# (Urban mobility), #&E#EIRES /L (Route choice modeling), GPS #l (GPS trajectories), it
BRI IHT (Discrete choice analysis), #t7t71% (Statistical mechanics)
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A Study on the Development and Evaluation of a Mobile GIS for Railway Infrastructure
Management Aiming to Solve Challenges

Tomohiro SHIMIZU*, Ryosuke MATSUMOTO**, Tatsuya NAKA*** Hirofumi HAYASHI****
and Masashi KATQ*****

Abstract: The railway industry is facing critical societal challenges such as a shrinking workforce and the need
for technology transfer. There is a growing demand for efficient infrastructure management using Geographic
Information Systems (GIS). This paper presents an applied study on the development and validation of a mobile
GIS for railways to address these issues. We propose a mobile GIS with a web-based, loosely-coupled architecture
to overcome the limitations of conventional systems, specifically their restricted user environments and usability
issues. Our approach is based on a UX research study and an analysis of access logs derived from 18 years of
operational experience. The results quantitatively demonstrate that the proposed system enhances usability,
improves information sharing efficiency, and facilitates the formalization of tacit knowledge. These findings
contribute to improving the productivity and safety of railway field operations, serving as a new case study for
applied GIS research in the railway sector.

Keywords: #5181 > 7 7% ¥ (Railway Infrastructure Management), £/ /L GIS (Mobile GIS), —H =T 7 2~
Y =& (UX) (User Experience (UX)), 7 % /L7 A > (Digital Twin) , 18] & J7 & (Work Style Reform)
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